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Chronic widespread pain and fibromyalgia: could there be
some relationship with infections and vaccinations?
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ABSTRACT

Chronic widespread pain (CWP) is a
common symptom within the communi-
ty, and may be part of or arise as a re-
sult of various diseases or conditions.
Fibromyalgia (FM) is probably the
most common and best known disease
whose cardinal symptom is CWP. Many
authors, however, indistinctively de-
scribe pain as “widespread”, “diffuse”
or “generalised”, and this may lead to
misunderstandings about true clinical
or scientific significance. Widespread
pain has been variously defined, over
the years, beginning from the Ameri-
can College of Rheumatology (ACR)
classification criteria for FM in 1990,
and the CWP Manchester definition in
1996. A comprehensive and brief core
sets for CWP was developed in 2003, by
the WHO International Classification
of Functioning Consensus Conference,
and finally, the ACR proposed new pre-
liminary diagnostic criteria for FM in
2010. Research into CWP and/or FM is
therefore difficult and can lead to con-
flicting results. CWP and (particularly)
FM are multifactorial disorders. There
is increasing evidence that they may
be triggered by environmental factors,
and many authors have highlighted a
relationship with various infectious
agents and some have suggested that
vaccinations may play a role. This re-
view analyses the available data con-
cerning the relationships between FM
and widespread pain (in its various
meanings) with infections and vacci-
nations, from the earliest report to the
most recent contributions. Considering
all scientific papers, various levels of
possible associations emerge. There is
no clear-cut evidence of FM or CWP
due to infections or vaccinations, no
correlations with persistent infection,
and no proven relationship between
infection, antimicrobial therapies and
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pain improvement. A higher prevalence
of FM and chronic pain has been found
in patients with Lyme disease, and HIV
or HCV infection, and, perhaps, also
in patients with mycoplasmas, HBYV,
HTLV I, and parvovirus B19 infections.
Some unconfirmed evidence and case
reports suggest that vaccinations may
trigger FM or chronic pain.

Chronic widespread pain and
fibromyalgia: doubts and confusion
Chronic widespread pain (CWP) is a
common symptom within the commu-
nity, with an estimated prevalence of
between 10.7 and 13.2% (1, 2).

CWP has been variously described over
the years. The 1990 fibromyalgia (FM)
classification criteria of the American
College of Rheumatology (ACR) de-
fined CWP as pain on at least four days
of the week for at least three months,
above and below the waist, and on the
left and right side of the body, as well
as in the back and neck (3). Although
this definition is still useful in clinical
settings, it was too vague to study wide-
spread pain in the community. A more
stringent definition (the Manchester
definition of CWP) was thus proposed
in 1996 (4) and subsequently developed
(5) with the aim of identifying patients
whose pain is truly widespread.

In the Manchester definition of CWP,
pain must be reported in at least two
sections of two contralateral limbs and
in the axial skeleton, and have been
present for at least three months. This
contrasts with the ACR definition,
which only requires pain in any part of
the contralateral body quadrants, in ad-
dition to axial pain.

In 2003, a WHO-ICF (International
Classification of Functioning) Con-
sensus Conference was held with the
aim of developing internationally ac-
cepted and evidence-based compre-
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hensive and brief ICF core sets for
CWP, and defining the spectrum of
symptoms and functional limitations
in CWP patients for clinical practice,
research, and teaching (6). Subsequent
validation of these core sets from the
perspective of FM patients confirmed
many of the ICF categories, but also
led to the emergence of a number of
categories not included in the core set
(7). Furthermore, FM appears to be as-
sociated with more severe symptoms,
consequences on daily life, and higher
pain levels than CWP (8).

The recent proposal of ACR prelimi-
nary diagnostic criteria for FM repre-
sents the latest attempt to improve (but
not replace) the 1990 ACR criteria by
identifying non-tender point diagnostic
criteria that may be useful for an alter-
native diagnostic method exclusively
based on the numerical evaluation of
patient-reported symptoms (9).

Many authors describe pain as “wide-
spread”, “diffuse” or “generalised”,
and this may lead to misunderstand-
ings about true clinical or scientific sig-
nificance. What kind of pain is CWP?
Does it originate from muscles, skin,
joints, bone or other places? The most
frequently used terms are myalgia or
arthralgia, muscle aches, and muscle or
joint or skeletal pain, but it is not easy
to understand the relationships between
symptoms and a specific disease.
CWP may be part of, or arise as a re-
sult of various diseases or conditions,
including chronic inflammatory rheu-
matic disease, functional or organic
central sensitisation syndromes, infec-
tions, neoplasms, endocrine or meta-
bolic affections, or the adverse effects
of drugs. A recent large Swedish popu-
lation-based study using the ACR clas-
sification criteria found a considerable
overlap between CWP and other symp-
tom-based conditions: joint pain, head-
ache, chronic fatigue, irritable bowel,
psychiatric disorder (major depression,
but also generalised anxiety and disor-
dered eating) (10).

Patients whose symptoms include wide-
spread, diffuse musculoskeletal pain are
commonly referred for rheumatologi-
cal evaluation, although the underly-
ing cause may not be rheumatological.
A diagnosis of FM often seems to be

highly probable from the referral letter
or after a few leading questions have
been asked during the consultation.
However, the lack of specificity of the
many symptoms associated with wide-
spread pain means that other diagnoses
have to be considered. When examin-
ing or taking the history of a patient, it
is necessary to bear in mind alternative
and concomitant musculoskeletal disor-
ders, such as mild systemic lupus ery-
thematosus, polyarticular osteoarthritis,
rheumatoid arthritis, polymyalgia rheu-
matica, hypermobility syndromes, and
even osteomalacia. Non-rheumatologi-
cal diseases may also have symptomatic
similarities to FM, including neoplastic
and neurological diseases, hypothy-
roidism and other endocrine disorders,
chronic infections, and a variety of psy-
chiatric conditions (11-13).

FM is probably the most common
and best known disease whose cardi-
nal symptom is CWP. It is a complex
multifactorial disorder currently clas-
sified as chronic widespread pain with
widespread hyperalgesia/allodynia to
pressure pain, and categorised as one of
the large group of soft-tissue pain syn-
dromes. However, it is also an elusive
condition of unknown etiology and, as
patients not only report CWP but also
a variety of other complaints similar to
those of commonly overlapping syn-
dromes (14), it is also recognised as one
of the central pain syndromes and is in-
cluded in central sensitivity syndromes
(15). It is important to underline that,
in the case of differential diagnosis, al-
though FM may explain the symptoms
itself and should be diagnosed on the
basis of its own characteristic features,
it may also be concomitant or associated
with, or secondary to other diseases: for
example, 20-30% of patients with rheu-
matoid arthritis or systemic lupus ery-
thematosus have associated FM (16).
Research into CWP and/or FM is there-
fore difficult and can lead to conflicting
results.

The role of infections and
vaccinations

CWP and (particularly) FM are multi-
factorial disorders, and there is increas-
ing evidence that they may be triggered
by environmental factors (17). Many
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authors have highlighted the relation-
ship between various infectious agents
and widespread pain on the basis of
general symptoms such as myalgia or
arthralgia, and more specific references
to FM or similar conditions (11, 17-23).
Patients with infectious diseases often
have myalgia and arthralgia, and the
onset of CWP may be characterised by
fever or flu-like symptoms; there is also
a subset of FM patients whose symp-
toms begin after a febrile illness (24,
25). For example, Lyme disease (LD)
causes diffuse arthralgia, cognitive dif-
ficulties (such as impaired concentration
and memory) and fatigue, and some pa-
tients with FM have been diagnosed as
having chronic Lyme disease (20).

Of the 2596 people with FM inter-
viewed on an internet survey, approxi-
mately 21% could not identify any trig-
gering event, over 26% indicated an
acute illness as triggering event, and
439% perceived infections as worsen-
ing FM symptoms (26). Furthermore,
FM has also been found in patients who
meet the criteria for chronic fatigue syn-
drome (CFS), which over the years has
been associated with infectious agents
(27).

Other authors have discussed the rela-
tionship between vaccinations and the
onset of CWP and/or FM (20, 21) be-
cause the most reactions to vaccination
are arthralgia, myalgia, pain, muscu-
loskeletal symptoms, chronic fatigue,
general malaise and cognitive impair-
ment. However, the association (if any)
has not been established and remains
obscure.

Infectious agents

Various infectious agents have been
linked to the development of FM and
the closely related CFS; both bacterial
and viral agents were implicated as trig-
gers of CWP, some more frequently than
others (and some are only anecdotal).

Bacterial agents

— Lyme disease

Lyme disease (LD), a multisystem ill-
ness caused by Borrelia Burgdorferi,
has various manifestations, particularly
prolonged fatigue, widespread arthral-
gia and myalgia, cognitive difficulties
such as impaired concentration and
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Table I. Studies evaluating relationships between bacterial agents and chronic pain.

Author (reference) Infective agent Year of publication Type of study Correlation Disease
Sigal LH (28) Borrelia burgdorferi 1990 Observational Yes M
Dinerman H et al. (29) Borrelia burgdorferi 1992 Observational/prospective Yes M
Lightfoot RW Jr et al. (30) Borrelia burgdorferi 1993 Retrospective Yes* §
Steere AC et al. (31) Borrelia burgdorferi 1993 Observational/retrospective Yes FM, CFSA
Hsu VM et al. (32) Borrelia burgdorferi 1993 Retrospective Yes M
Gaudino EA er al. (33) Borrelia burgdorferi 1997 Controlled No PLDS®
Cairns V et al. (34) Borrelia burgdorferi 2005 Meta-analysis No PLDS®
Nasralla M et al. (36) Mycoplasma spp 1999 Non-controlled Yes FM, CFSA
Vernon SD et al. (37) Mycoplasma spp 2003 Controlled No CFSA
Endresen CK (38) Mycoplasma spp 2003 Review Yes FM, CFSA
Bennett RM (39) Brucella spp 1989 Case report M
Machtey I (40) Chlamydia pneumoniae/trachomatis 1997 Personal data §
Fiore D (41) Bordetella pertussis 2006 Personal data FM

“Not primary endpoint; Myalgia, arthralgia, fatigue and other similar or associated symptoms; °Post-Lyme Disease Syndrome; AChronic Fatigue Syndrome.

memory, tenderness, hyperalgesia and
dysesthesia.

The earliest observational report of an
association between LD and FM in-
dicated that LD was causally related
to the symptoms of only 37 of 100
consecutive patients referred to a LD
clinic, whereas 25 met the criteria for
FM. It was underlined that overlapping
symptoms such as malaise and mild fa-
tigue may be incorrectly related to the
chronic evolution of LD, and may lead
to unnecessary antibiotic therapy due
to the persistence of infection (28).
The need to differentiate chronic LD
and FM was highlighted by an observa-
tional cohort study describing clinical
and laboratory findings, and the results
of treatment. Two hundred and eighty-
seven patients with LD were observed
over 3.5 years: 22 of the prospectively
evaluated patients (8%) were diagnosed
as having FM, 15 of whom (5%) were
followed up for a mean period of 2.5
years. Nine developed the symptoms
of FM soon after antibiotic therapy was
started for early LD, and six during the
course of Lyme arthritis but before they
were treated. None of them had any
symptoms of FM before LD. A further
parenteral antibiotic course was given
to each patient but led to no improve-
ment, and it was concluded that antibi-
otic treatment usually fails to resolve
symptoms (29).

A retrospective cost-analysis study of
patients who complained of symptoms
similar to those of FM (myalgia and
chronic fatigue) and had positive LD
serology (but without the classic mani-

festation) showed that the risks and
costs of antibiotic therapy in endemic
areas exceeded the benefits, except for
the cost-effective empirical treatment
of a patient with a high value of anxiety
about the positive LD test (30).
Regarding the overdiagnosis of LD, a
report from a Boston LD clinic showed
that 156 of 788 patients with previous
LD had another illness, usually diag-
nosed as FM or CFS. The symptoms of
49 of them began soon after the mani-
festations of LD (31).

In a retrospective analysis of 800 pa-
tients with persistent, non-specific
symptoms of possible chronic LD, the
myalgia, fatigue and neuropsychologi-
cal disturbances were explained by FM
in 77 cases. Two-thirds of these pa-
tients had prior or current LD; one-third
never had LD nor serology evidence or
prior infection. The onset of FM most
frequently coincided with that of LD;
only 17% of the patients developed FM
with an average delay of 7.5 months.
The authors concluded that FM must be
considered in LD refractory to repeated
courses of antibiotics (32).

A recent meta-analysis compared the
prevalence of fatigue, musculoskeletal
pain and neurocognitive difficulties in
patients who had had LD and control
subjects without LD. The symptoms
were significantly more prevalent in the
first group, particularly fatigue, joint
or muscle pain, muscle aches, swollen
joints and, among the neurocognitive
symptoms, memory problems, poor
concentration, and difficulties in for-
mulating ideas and word finding. The
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authors stated that this pattern, which
in some patients with LD may last for
years despite antibiotic therapy, seems
to be different from that seen in pa-
tients with FM, depression or CFS, thus
strengthening the developing idea of a
post-LD syndrome, especially with re-
gard to cognitive impairment (33, 34).
It can be concluded that LD may trig-
ger FM, may even co-exist with it in
a chronic form but may frequently be
confused with it: however, FM is actu-
ally most frequently associated with the
overdiagnosis of LD. As no correlations
have been found between FM and per-
sistent infection, antibiotic therapy is
not useful (18).

Some authors say that the development
of FM as a consequence of Borrelia
Burgdorferi infection is the worst com-
plication of LD (31).

The anxiety of patients regarding LD
and seropositivity may in itself have
deleterious effects, leading to the exac-
erbation of other symptoms and mak-
ing it difficult for physicians to refuse
requests for antibiotic treatment (20). It
is probably for these reasons that some
authors have suggested that chronic LD
becomes a part with “Medically unex-
plained symptoms” syndromes, such as
FM, CFS and multiple chemical sensi-
tivity (35).

— Other bacterial agents

Some studies have investigated Myco-
plasma, a bacterial genus responsible
for chronic diseases in humans, as a
possible candidate infectious trigger of
FM and CFS. As a matter of fact, the
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majority of attempts have been made
for CFS. One study of 91 patients with
an overlapping diagnosis of FM and
CFS found a high prevalence of infec-
tion (using PCR on peripheral blood)
due to multiple Mycoplasma species,
and more than 50% showed at least
dual infection. The authors did not in-
dicate if the patients were symptomatic
for infection. Multiple Mycoplasma
infections were associated with more
protracted FM or CFS, but no control
group was indicated (36).

This finding was not confirmed by an-
other similar study of 34 patients with
CFS and control group, in tertiary care
clinics (37).

A subsequent review indicated that
Mycoplasma blood infections have been
detected by means of PCR in about 50%
of FM and CFS patients, but in only
10% of healthy subjects. Most of the pa-
tients seem to recover and return to their
pre-illness state after prolonged antibi-
otic therapy. The authors concluded
that it is not clear whether Mycoplasma
infections are associated with FM and
CFS as causal agents, co-factors or op-
portunistic infections (38).

Most important from a practical point
of view is the usefulness of antibiotic
treatment in these cases (20).

Concerning other bacterial agents,

chronic brucellosis has been mentioned
as a possible trigger of FM (39), and
positive serology for Chlamydia pneu-
moniae (78%) and Chlamydia tracho-
matis (57%) has been found in personal
data relating to myalgia of unknown
cause, including FM (40). Finally,
there are some data indicating the pres-
ence of Bordetella Pertussis antibodies
in patients with FM, but the scientific
validity of these findings is question-
able (41).

Viral agents

— Hepatitis C virus

Evidence of correlations between HCV
infection and musculoskeletal symp-
toms emerged at the end of the 1990s
in the form of extra-hepatic rheumatic
manifestations, including FM (42).

A higher prevalence of HCV antibodies
(15.2%) was found in 112 FM patients
compared to a control group of rheu-
matoid arthritis patients (5.3%). Of the
58 patients with chronic HCV infec-
tion, 53% suffered from diffuse mus-
culoskeletal pain and 10% fulfilled the
criteria for FM. There was no associa-
tion with liver damage or autoimmune
markers. The authors concluded that
HCYV infection should be considered in
FM patients even if their liver enzymes
were normal (43).

REVIEW

In the same period, another study com-
pared 90 patients with HCV infection
with 128 healthy patients and 32 patients
with non-HCV-related cirrhosis. A diag-
nosis of FM was established in 14 of the
patients with HCV (16%), only one of
the patients with non-HCV related cir-
rhosis (3%), and in none of the healthy
controls (44). The highest prevalence
(24%) was observed in the patients with
advanced HCV cirrhosis, and the HCV
patients had higher tender point counts
than the controls. The authors found no
significant difference between the male
patients with non-HCV-related cirrhosis
and those with HCV-related cirrhosis
among men, but FM was significantly
more prevalent among the women with
HCV-related cirrhosis. It was concluded
that care should be taken not to misin-
terpret FM symptoms in patients infect-
ed with HCV.

Another study confirmed the frequent
occurrence of musculoskeletal pain
and fatigue in patients with chronic
HCYV infection: of the 239 HCV-posi-
tive patients, 81% complained muscu-
loskeletal pain (as opposed to 56% who
were HCV-negative), regardless of the
severity of liver disease, the route of
infection, or interferon therapy (45).
Fatigue (frequent in both FM and HCV
infection) has been found to be asso-

Table II. Studies evaluating the relationships between viral agents and chronic pain.

Author (reference) Infective agent Year of publication Type of study Correlation Disease
Lovy MR et al. (42) Hepatitis C 1996 Observational Yes™ FM, §
Rivera J et al. (43) Hepatitis C 1997 Controlled Yes FM, §
Buskila D et al. (44) Hepatitis C 1997 Controlled Yes FM
Barkhuizen A et al. (45) Hepatitis C 1999 Controlled Yes §
Poynard T et al. (46) Hepatitis C 2002 Observational/prospective Yes FM.§
Narvaez J et al. (47) Hepatitis C 2005 Controlled No M
Palazzi C et al. (48) Hepatitis C 2008 Controlled No FM
Mohammed RH et al. (50) Hepatitis C 2010 Cross-sectional Yes FM, CFSA, §
Buskila D ez al. (52) Human Immunodeficiency 1990 Controlled Yes FM
Simms RW et al. (53) Human Immunodeficiency 1992 Observational/controlled Yes FM, §
Marquez J et al. (54) Human Immunodeficiency 2004 Observational/prospective Yes M
Cruz BA et al. (55) Human T cell lymphotropic 2005 Controlled Yes M
Adak B et al. (56) Hepatitis B 2005 Controlled Yes M, §
Buckwald D er al. (57) Epstein-Barr 1987 Controlled No FM
Moldofsky H (58) Epstein-Barr 1989 Case report M
Nash P et al. (59) Coxsackie B 1989 Case report FM
Leventhal LJ ez al. (60) Parvovirus B 19 1991 Case series FM
Berg AM et al. (61) Parvovirus B 19 1993 Controlled No FM
Buyukkose M et al. (62) Parvovirus B 19 2009 Controlled Yes FM

“Not primary endpoint; *Myalgia, arthralgia, fatigue or other similar or associated symptoms; AChronic Fatigue Syndrome.
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ciated with female gender, an age of
more than 50 years, cirrhosis, depres-
sion and purpura. It has also been as-
sociated with arthralgia, myalgia, par-
esthesia, sicca syndrome and pruritus;
the prevalence of FM was 19% (46).
Two recent studies led to different con-
clusions: the first found no increase in
the prevalence of hepatitis C among
patients with FM in comparison with
healthy controls (47); the second,
which evaluated the prevalence of
HCV infection in 152 patients with
FM and 152 patients affected by non-
HCV related rheumatic degenerative
disorders (peripheral osteoarthritis and
radicular compression syndrome), did
not find any statistically significant dif-
ference in anti-HCV antibodies in the
three groups, and concluded that HCV
does not play a significant pathogenetic
role in FM (48).

Other authors have tried to elucidate
the mechanism by which HCV infec-
tion can trigger FM or musculoskeletal
symptoms: alterations in cytokines can
produce hyperalgesia and other neu-
rally mediated symptoms as a result of
central nervous system aberrations and
hypothalamic-pituitary adrenal axis
down-regulation (49).

In a very recent cross-sectional study
carried out in Egypt, 306 patients with
HCV chronic infection (excluding de-
compensated liver disease, interferon
therapy, end-stage renal disease, co-ex-
isting viral infection) were interviewed
over a period of one year with the aim
of assessing the prevalence of rheuma-
tological manifestations, which was
estimated to be 16.3%; CFS was diag-
nosed in 9.5% and FM in 1.9% (similar
to the current prevalence of FM); and
arthralgia and myalgia were present in
respectively 6.5% and 1.3%. FM was
significantly present in female popula-
tion (50).

— Human immunodeficiency virus

Higher rates of FM have been reported
in patients with HIV infection. Among
the various clinical manifestations of
HIV infection, the rheumatological as-
pects have been clearly defined. The
prevalence of FM and FM-like symp-
toms is increased, and widespread my-
algia is a prime symptom of many in-

Chronic widespread pain and fibromyalgia / G. Cassisi et al.

fections ranging from the common cold
to HIV infection (51).

In the first report on this issue, 15 of 51
patients with HIV infection (29%) met
criteria for FM; in this controlled study
the prevalence of FM among patients
with psoriatic arthritis was similar
(24%), but much higher among patients
with rheumatoid arthritis (57%). FM
was significantly associated with my-
algia and arthralgia, but no correlation
was found with age, duration of infec-
tion, stage of disease, or therapy (52).
In another series of 140 patients, FM
was found in 41% of those who re-
ported musculoskeletal symptoms, and
about 11% of all of the patients fulfilled
the criteria for FM. Compared with 301
controls, known HIV-infected patients
with FM were more commonly male
and reported current depressed mood
more frequently. The FM patients had a
longer duration of HIV infection (53).
Over ten years later and despite the in-
troduction of highly active anti-retro-
viral therapy, which greatly improved
treatment and prognosis, FM affected
13 out of 75 study patients (17%) (54).
There are three possible connections
between HIV and FM (20). Alterations
in the function of the hypothalamic-
pituitary-adrenal axis are well docu-
mented in patients with HIV infection,
as well as in those with FM. Sleep
disturbances associated with level of
pain and stress have been observed in
HIV-infected patients, and disturbed
sleep patterns are classical manifesta-
tions of FM. Finally, depression is very
common among patients infected with
HIV and also frequent in chronic pain
conditions, particularly FM.

— Other viral agents

A higher prevalence of FM (38%) was
found in 100 subjects infected with hu-
man T cell lymphotrophic virus type I
compared to only 4.8% in 62 negative
controls (55).

One study of 50 hepatitis carriers, who
had been serum anti-HBs negative for
at least six months, and 50 age- and
gender-matched HBs Ag-negative con-
trols suggested that chronic hepatitis B
carriage increases the risk of FM and
many of its associated symptoms. Ap-
proximately 50% of the former had
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diffuse musculoskeletal symptoms,
and FM was diagnosed in 25%, a sig-
nificantly higher prevalence than in the
control group (56).

Other viral agents have also been con-
sidered, but there is no firm evidence or
there are only anecdotal reports. One
study described 50 FM patients with
symptoms resembling chronic Epstein-
Barr virus infection; however, serology
for antibodies against Epstein-Barr vi-
rus antigens showed no differences in
comparison with a control group (57).
Another described the effect of acute
viral infection on the development of
sleep disorders and symptoms after a
febrile illness, and the author hypoth-
esised a relationship between the infec-
tion and the onset of fibrositis and CFS
(58). Evidence of chronic infection with
coxsackie B virus over a 4-year period
was an associated myalgic syndrome
that fulfilled Smythe’s diagnostic crite-
ria for FM (59).

A possible relationship between parvo-
virus B19 and the onset of FM was pro-
posed after three patients developed FM
following a serologically proven acute
infection (60). In a subsequent study, 15
FM female patients who recalled a viral
prodrome preceding the onset of their
symptoms and 11 FM patients who did
not recall any such illness were assessed
for signs of infection with human par-
vovirus B19 by means of IgM and IgG
antibody testing and using PCR. Twen-
ty-six females served as control. No pa-
tient or control had positive IgM levels
or persistent viremia. No increase in
the prevalence of positive IgG serology
was observed in comparison with pa-
tients without an acute onset (61). This
hypothesis has a new hype for a recent
study that checked the presence of anti-
B19 IgM and IgG antibodies in 75 pa-
tients with FM and 75 healthy controls:
anti-B19 IgM antibodies showed no
difference, whereas the anti-B19 IgG
seropositivity was significantly higher
in FM patients compared to the controls
(81.3% vs. 64%). There were no dif-
ferences in the clinical features of the
anti-B19 IgG positive and negative FM
patients. The author suggested that Par-
vovirus B 19 infection may play a role
in the etiopathogenesis of FM or act as
a triggering factor (62).
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Table III. Studies evaluating the relationships between vaccinations and chronic pain.
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Author (reference) Type of vaccination Year of publication Type of study Correlation Disease
Allen AD (63) Rubella 1988 Observational/retrospective Yes FM, CFSA
Weibel RE et al. (64) Rubella 1996 Observational/retrospective Yes FM, §
Tingle AJ et al. (65) Rubella 1997 Randomised/controlled No §
Lathrop SL et al. (66) Borrelia burgdorferi 2002 Retrospective Yes §
Nancy AL et al. (67) Hepatitis B 2008 Case report FM, CFSA
Cassisi G (68) Hepatitis B e C / Clostridium tetani 2010 Case report M, §
Gherardi RK et al. (69) Different 1998 Retrospective Yes §
Ryan AM (70) Unknown 2006 Case report §, MMS®
Exley Cetal. (71) Hepatitis Be C/ 2009 Case report §, MMS°, CFSA

Clostridium tetani-dyphteriae/

Poliomyelitis

Unwin C et al. (76) Multiple (Gulf syndrome) 1999 Cross-sectional Yes™ §
Hotopf M et al. (77) Multiple (Gulf syndrome) 2000 Cross-sectional Yes* §
Hotopf M et al. (78) Multiple (Gulf syndrome) 2004 Prospective Yes* §

*“Not primary endpoint; ‘Myalgia, arthralgia, fatigue or other similar or associated symptoms; AChronic Fatigue Syndrome; °Macrophagic Myofasciitis Syndrome.

Vaccinations

A number of intriguing lines of evi-
dence suggest that vaccinations may
play a role in triggering CWP and/or
FM, but the specific effects of antigens
and adjuvants, or environmental and
personal context are still elusive.

Rubella vaccine

It was first suggested that rubella vac-
cination may be etiologically involved
in CFS and fibrositis more than 20 years
ago (63), when an apparently epide-
miological association with the 1979
introduction of a new rubella vaccine
was noted in the USA. In the three years
following, in fact, the first reports of pa-
tients developing CFS appeared. A ret-
rospective study of the outcomes of 124
claims of chronic arthropathy associated
with rubella vaccine and submitted to
the National Vaccine Injury Compensa-
tion Program found a causal relationship
between this vaccine and the post-vacci-
nation onset of chronic arthropathy and
various conditions including arthritis,
arthralgia, FM and myalgia (64).
However, a subsequent randomised,
placebo-controlled trial failed to demon-
strate a statistically significant increase
in the frequency of chronic arthralgia,
arthritis or persistent myalgia (65).

Other vaccines

A study of the adverse events linked to
Lyme vaccination in the USA over a pe-
riod of 18 months found that arthralgia,
myalgia and non-specific pain together
accounted over 66% of the total (66).

CFS, FM and demyelization were di-
agnosed in a 56-year-old woman after
the second dose of hepatitis B vaccine,
and worsened with the third vaccina-
tion, but the possible role of a previous
exposure to silicone to augment the im-
mune response was discussed (67).
Diffuse arthralgia and myalgia, fatigue,
cognitive and psychological distur-
bances, and overload phenomena were
observed in a 53-year-old woman who
met the 1990 ACR criteria for FM; the
illness began three days after the first
dose of a polyvalent hepatitis B-C-teta-
nus vaccine, and it was still present af-
ter one year (68).

Atypical arthralgia, myalgia and fatigue
were described as adverse reactions to
vaccine adjuvant experienced by a pa-
tient who developed macrophagic myo-
fasciitis syndrome (MMS) (69). The
persistence of vaccine-derived alumin-
ium hydroxide at the site of the intra-
muscular injection is believed to be the
cause of this uncommon inflammatory
disorder, whose onset may be delayed
by up to 10 years (70). Finally, another
case report indicated previous vaccina-
tion with a polyvalent hepatitis-B-C-
polio-tetanus-diphtheria vaccine (given
over four weeks) as a concomitant trig-
ger of MMS and CFS (71).

Combined vaccines and vaccination
against exotic agents (the Gulf war
syndrome)

The Gulf war syndrome, known to be
strictly associated to vaccination against
various biological agents, has many
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similarities with FM and CFS as a func-
tional disorder included in the so-called
“Medically unexplained symptoms”
(72). This unique clinical entity was
first described after the military conflict
in the Persian Gulf that took place in
the early 1990s, and is characterised by
chronic fatigue, musculoskeletal symp-
toms, general malaise, irritability and
cognitive disturbances (73, 74); it also
frequently overlapped post-traumatic
stress disorder (75). This constellation
of symptoms was reported by about 10—
15% of the 700,000 US troops deployed
during the war, to whom multiple
standard vaccinations (against plague,
anthrax, typhoid, tetanus, cholera) and
vaccinations against biological agents
were administered. Studies of the asso-
ciation between the symptoms, multiple
vaccinations and specific environmen-
tal exposure showed that the prevalence
of symptoms such as fatigue, and post-
traumatic and psychological stress was
higher than that observed in servicemen
participating in other military conflicts
(76).

One cross-sectional study indicated
stress as a risk factor, pointing out that
the administration of multiple vac-
cinations during deployment closely
correlated with fatigue, psychological
distress, health perception, physical
function and the presence of “multi-
symptom illness”, whereas the admin-
istration before deployment was only
associated with post-traumatic stress
reaction (77). A subsequent follow-up
study showed that the severity of the
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initial symptoms and psychological dis-
tress were the most important risk fac-
tors for the chronic persistence of the
illness (78).

Discussion

Many scientific papers concerning the
possible relationship between infec-
tions and chronic pain (mainly FM)
have been published over the last 30
years (Tables I and IT). However, none
of them was based on the Manchester
definition of CWP (4, 5) and, as they
usually considered non-specific symp-
toms such as myalgia, arthralgia, fa-
tigue and musculoskeletal pain, it is
not always clear whether FM refers to
a defined illness or a group of differ-
ent symptoms similar to the cardinal
symptom of FM.

The more stringent Manchester defini-
tion conflicts with the ACR definition of
CWP, and myalgia or arthralgia, muscle
aches, or muscle, joint or skeletal pain
cannot always be included in the diag-
nosis of FM. It is therefore likely that
FM is only the tip of the CWP iceberg.
The diagnosis of FM is confounding,
and it is not clear whether the FM groups
in the studies described in this paper are
real or as homogeneous as they should
be. Some reports refer to diagnostic or
classification criteria incorrectly; others
used the 1990 ACR criteria (3), previ-
ous criteria that are not universally
recognised (79, 80), or simple clinical
definitions (81). Even the description of
chronic pain is itself uncertain, although
there is common agreement that it must
last for at least three months.

One further complication is that the re-
lationship between chronic pain and in-
fection is equivocal. Chronic pain may
be associated with a systemic infection,
or caused by the spread of the infectious
agent, or, lastly, be a consequence of it,
particularly in subjects with specific
risk factors. Increasing evidence sup-
ports the fact that environmental and
genetic factors play an important role
in the pathogenesis of FM, and many
stressors can induce or modulate its de-
velopment (17, 22, 23). It is therefore
often difficult to analyse the available
literature in a consistent manner.
Nevertheless, it can be seen from Tables
I'and II that first reports of a relationship
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between FM and infections go back to
the end of the 1980s, and the latest are
very recent. For some agents, the ini-
tial interest was followed by no further
reports, whereas the interest in others
is still alive or very new. For example,
the relationship between LD and FM
was first noted at the beginning of the
1990’s, but no specific report followed.
On the other hand, the interest in HCV
aroused at the end of the 1990s is still
topical; furthermore, HIV and parvovi-
rus B19 infections were studied twenty
years ago but its relationship with FM
has only recently been confirmed. Myc-
oplasma infection was first studied only
about ten years ago, and reports of HBV
and HTLV I as possible agents in the
development of FM or musculoskeletal
pain are even more recent. The stud-
ies themselves include controlled and
uncontrolled trials, observational and
retrospective studies, case reports and
case series. There is one meta-analysis
relating to LD, whereas the reports con-
cerning Chlamydia, Brucella, Bordetel-
la, Epstein-Barr and coxsackie viruses
are only anecdotal.

Evaluating the relationship between
vaccination and chronic pain is more
complicated as only one of the studies
was a randomised controlled trial. With
the exception of those concerning the ru-
bella vaccine, the reports have all been
published in the last ten years (Table IIT).
Furthermore, although there are some-
times specific references to FM or CFS,
the words generally used to describe the
symptoms are myalgia, arthralgia, non-
specific pain, fatigue, malaise and cog-
nitive disturbances (Table III).

MMS has been associated with vac-
cinations in three reports that describe
similar symptoms, but it is the Gulf
war syndrome that can be considered
a paradigm of the possible relation-
ship between chronic pain and vacci-
nations. In this regard, a possibly new
called autoimmune/inflammatory syn-
drome induced by adjuvants (ASIA)
has recently been described (82). The
authors provocatively suggest that sili-
conosis, Gulf war syndrome, MMS and
post-vaccination phenomena share the
common link of adjuvants, which may
induce autoimmune/inflammatory dis-
ease in humans.
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Finally, a few reviews have considered
the possible role of infections and vac-
cinations in triggering FM (18, 20, 21),
thus underlining its importance in eve-
ryday practice, but there is no review
of chronic pain or CWP. The relevance
of infections in triggering FM has been
indicated in a number of reviews of its
pathogenesis or diagnosis (11, 17, 19,
22,23).

Conclusions

There is no evidence that either FM or
CWP is caused by infections and vacci-
nations, but there does seem to be a sig-
nificant relationship between them and
infections. FM (and probably CWP)
may appear or worsen after infections
or vaccinations, probably because the
antigens act as the trigger in a self-
maintaining process in the presence of
a genetic (17) or/and behavioural pre-
disposition (18). However, the level of
the available evidence varies widely:
the reports are often anecdotal, the con-
trol studies are not always confirmed,
and there are very few studies for the
different kind of agents. Furthermore,
many authors refer to FM or CFS, but
their terminology is often confused.
No relationship has been demonstrated
between persistent infection and FM
or CWP, nor any relationship between
infection therapies and improvements
in pain. However, musculoskeletal
symptoms and FM can be generated
by LD, and there is some evidence
regarding the developing concept of
post-Lyme syndrome. A higher preva-
lence of FM and chronic pain has been
found and confirmed in patients with
HIV or HCV infection and, although
not always confirmed, a higher preva-
lence of FM and musculoskeletal pain
has been found in patients with Myco-
plasma, HBV, HTLV 1, and parvovi-
rus B19 infection. The data concern-
ing other infectious agents (Brucella,
Chlamydia, Bordetella, Epstein-Barr
and Coxsackie virus) are very poor and
insufficient.

Some unconfirmed evidence and case
reports suggest that vaccinations may
trigger FM or chronic pain, but the spe-
cific roles of antigens and adjuvants, or
environmental and personal contexts is
still unclear.
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In line with the conclusion of the first
review analysing the relationships be-
tween FM and infections (18), and
extending its meaning, it needs to be
kept in mind that some patients with
infections or undergoing a vaccination
program may develop FM or chronic
musculoskeletal symptoms. It is there-
fore important to define CWP-related
infections in order to avoid repeated,
uncorrected and exaggerated diagnostic
testing, and essential to steer clear of in-
appropriate antibiotic or antiviral thera-
pies, excessive bedrest and disability.
Finally, chronicity needs to be prevent-
ed by means of education, reassurance,
active rehabilitation, and the correct
treatment of syndromic symptoms.
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